AD-A096  282 
UNCLASSIFIED 


MINNESOTA  UNIV  MINNEAPOLIS  DEPT  OF  AEROSPACE  ENGINE— ETC  F/G  12/1 
STRUCTURAL  INELASTICITY.  XXVI.  BEAMPLT*  A  PR06RAM  FOR  FINDING  T— ETC(U) 
JAN  81  P  TAIT»  P  G  HODGE  N00014-75-C-0177 

AEM-Hl-26  NL 


CM 

00 

<M 

CO 

o> 


Report  AEM-Hl-26 


^  r  “  i*  «f '  i«  y 

'I  t>  vi:-  1  *j 

A  l..Yi  •.  1  *! 


\  "_c^  ;'“j  v;  .•  ■* 


STRUCTURAL  INELASTICITY  XXVI 


/ 


BEAMPLT:  A  Program  for  Finding  the  Yield-Point  Load 
of  Transversely  Loaded  Rectangular  Grids 


Patrick  Tait,  undergraduate  Research  Assistant 
Philip  G.  Hodge,  Jr.,  Professor  of  Mechanics 

Department  of  Aerospace  Engineering  and  Mechanics 
University  of  Minnesota 
Minneapolis,  Minnesota  55455 


OTIC 

iELECTE 


MAR  1  3  1981 


January  1981 


Technical  Report 


Qualified  requesters  may  obtain  copies  of  this  report  from  DDC. 


Prepared  for: 

OFFICE  OF  NAVAL  RESEARCH 
Arlington,  VA  22217 

OFFICE  OF  NAVAL  RESEARCH 
Chicago  Branch  Office 
536  South  Clark  St. 
Chicago,  IL  60605 


PISfRI5CJTicrsfATCMET?ri 

r  .  ,  -  _ 

i  -  '  ■  'r  public  release; 

!•?’-? '-On  Unlimited 


81  2  19  019 


« 


aWTY  ClASHEICATION  or  TWI  RACE  (*hm 

REPORT  DOCUMENTATION  PAGE 


.  OOVT  ACCESSION  NOJ 


READ  INSTRUCTIONS 
BEFORE  COMPLETDIO  FORM 
REORIENT*!  CATALOO  NUNRER 


[AEM-Hl-26  i 

?|TLE  flFS—WIIM-  - 

STRUCTURAL 


km>. 


Structural  jnelast ic it YtXxvi  - 
ftEftiMPLT;  ,3'Pro9ram  for  Jibing  the 
^yield-point  3oad  of  transversely  goaded 
rectangular  grids  #  v  I 


Patrick /T 
Philip  G. 


Taitj  Un 
./Hodge , 


Undergraduate  Research  An 
e,  Jr I.  Professor  of  Mech. 


».  RERRORMINO  ORGANIZATION  NAME  AMO  ADDRESS 

University  of  Minnesota 
Minneapolis,  Minnesota  55455 

II*  CONTROLLING  OFFICE  NANI  AND  ADDRESS  ^  ' 

OFFICE  OF  NAVAL  RESEARCH 
Arlington,  VA  22217 

U.  SmhToRwS  XSInZy  name  a  aodrcmtu  SES  HE  5S«  ottt—) 

OFFICE  OF  NAVAL  RESEARCH 
Chicago  Branch  Office 
536  South  Clark  St. 

Chicago.  IL — 6Q6Q5 _  = - - - 

It.  OISTRIRUTION  *T  ATEN  ENT  (»f  M*  R« pUf) 


1  /Technical  ^epsart  •  j  j 

E  FIRRORNINQ  ORO.  REPORT  NUMRER 


k  CONTAaCT  6*  fliAwT  NUMRERf»j - 

jSS?775-C-/>177 

A.'  PROGRAM  ELEMENT.  PROJECT.  TAM 
AREA  •  FORK  UNIT  NUNKRS 

NR  064-429* 


\J.  NUMRER  OF  FAOM^'i - “ 

45 

IE  SECURITY  CLAU  (&  <Ato  HRMtj 

Unclassified 


OECL  AJtIRICATlON/  DOWNGRADING 
SCHEDULE 


IT.  OISTRIRUTION  STATKNEMT  (•!  RUM  a«l«N  /«  Mm*  »».  «  *«•"»<  «N«*J 


IE  SUPPLEMENTARY  NOTES 


IS.  KEY  WORDS  (taHNw  an  nwn  a*  M  mmmrt  »N  IRtwMO  *r  **••*  "*■*«) 

Grids,  Yield-point  load.  Collapse,  Linear  Programming. 


SO.  ARSf  ItASyYCMilmM  «  »'•»  U  R tiMMir  m4  MmNIF  *r  Nm»  n«ilirj 

^An  interactive  computer  program  for  finding  the  yield- 
point  load  of  a  transversely  loaded  rectangular  grid  is 
described.  The  maximum  statically-admissible  multiplier 
and  an  associated  moment  distribution  are  found  by  Linear 
Programming. 


M>  1473 


edition  or  i  nov  ss 
E/N  CIOI-OH*  SSG1  1 


SECURITT  CLASSIFICATION  OR  THIS  RA«I(»N»#Nt 


Introduction.  BEAMPLT  is  a  FORTRAN  computer  program  for 


point  of  view.  First,  however,  in  Sec.  2  we  will  describe  the  shear  equation  gives 


Eq.  (3)  reduces  to  allow  for  two  possibilities.  If  they  are  both  free  cross  beams 


finally,  if  both  the  top  and  left  edge  are  cross  beams 


We  assume  that  all  horizontal  beams  have  the  same  yield 


the  vector  components  x.  are  also  subject  to 


manipulate  files,  and  interpret  LPKODE's  output.  To  use  PATIE 
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responses  have  been  hand-labelled  with  circled 


:kter  me  bar  lenbth  betueen  rous 


boundaries,  and  loading  are  all  symmetric,  so  a  symmctr  c  inequalities  as  equalities  so  that  we  will  generally  end  up 

solution  must  exist.  However,  the  computer  has  found  a  uith  at  )east  as  many  excess  yield  moments  as  there  are  degrees 


yield  hinges.  The  techniques  used  in  solving  the  LP  problem 


(P  i 8  the  load  factor) 


should  happen  to  be  negative  we  must  take  the  negative  of  both 
sides  of  the  equation.  For  example,  using  exactly  the  same 
technique  on  node  8  in  Pig.  12,  we  would  obtain 


itop  -  the  assignment  number  for  the  top  boundary 


clenl  -  the  value  of  the  content  bar  length  along  a  side 


Ks.trlx  notation  ayaten 


Fig.  7  B»n«:)le  Problem 


